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Description
[Technical Field]

[0001] Anembodiment of the disclosure provides a method for controlling an electronic device based on a temperature
and an electronic device therefor.

[Background Art]

[0002] In accordance with the development of digital technologies, various types of electronic devices, such as a
personal digital assistant (PDA), an electronic notebook, a smartphone, a tablet personal computer (PC), or a wearable
device, have been widely used. The electronic devices have been continuously improved in terms of hardware and/or
software of the electronic devices to support and increase functions thereof.

[0003] As electronic devices provide various services, the issue of overheating has emerged due to excessive usage
thereof. For example, when a high-performance application is used on an electronic device for a long period of time, the
temperature of the electronic device may increase. The temperature increase of electronic devices may cause damage to
the electronic devices. Alternatively, the application of 5G technologies such as mmW in electronic devices may cause
specific absorption rate (SAR) issues.

[Disclosure of Invention]
[Technical Problem]

[0004] Anelectronic device may adoptvarious methods to prevent the temperature of the electronic device fromrising to
a predetermined temperature or higher. Among various improvement methods, a method of limiting the operation of a
communication module is mainly used. The method of limiting the communication module may involve limiting the
maximum transmission power of a transmission signal or limiting the number of transmission signals.

[0005] An aspectof an embodiment may provide a method and device for preventing sudden performance limitations in
communications by linearly controlling operations of a communication module based on the temperature of an electronic
device.

[Solution to Problem]

[0006] Accordingtoanembodimentofthe disclosure, an electronic device 101 may include a temperature sensor 176, a
communication module 190, a memory 130, and a processor 120 operatively connected to at least one of the temperature
sensor, the communication module, or the memory, wherein the processor may be configured to measure a current
temperature of the electronic device using the temperature sensor, identify a lowest configuration temperature and a
highest configuration temperature of the electronic device from the memory, calculate a temperature coefficient, based on
atleast one of the measured current temperature of the electronic device, the identified lowest configuration temperature,
and the identified highest configuration temperature, and control an operation of the communication module, based on the
calculated temperature coefficient.

[0007] According to an embodiment of the disclosure, an operation method of an electronic device 101 may include an
operation of measuring a current temperature of the electronic device using a temperature sensor 176 of the electronic
device, an operation of identifying a lowest configuration temperature and a highest configuration temperature of the
electronic device from a memory 130 of the electronic device, an operation of calculating a temperature coefficient, based
on at least one of the measured current temperature of the electronic device, the identified lowest configuration
temperature, and the identified highest configuration temperature, and an operation of controlling an operation of a
communication module 190, based on the calculated temperature coefficient.

[Advantageous Effects of Invention]

[0008] According to an embodiment, by continuously monitoring the current temperature of the electronic device, it is
possible to control the communication performance gradually in proportion to the current temperature of the electronic
device, rather than abruptly limiting communication performance even if the current temperature of the electronic device
exceeds the maximum configuration temperature.

[0009] Accordingtoanembodiment,itmay be possible to preconfigure alowest configuration temperature and a highest
configuration temperature of the electronic device and linearly control an operation of the communication module, based
on the relationship between a current temperature of the electronic device and the lowest configuration temperature and
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the highest configuration temperature of the electronic device.

[0010] According to an embodiment, it may be possible to stably control heat of the electronic device while maintaining
the communication performance of the electronic device, based on the temperature coefficient whichis calculated from the
relationship between a current temperature and the lowest configuration temperature and the highest configuration
temperature of the electronic device.

[0011] According to an embodiment, it may be possible to improve the performance of the electronic device and provide
a better use environment to users by maintaining a section operating at the maximum transmission power of the
communication module for a predetermined time period according to the current temperature of the electronic device.

[Brief Description of Drawings]
[0012]

FIG. 1 is a block view of an electronic device in a network environment according to an embodiment.

FIG. 2 is a flowchart illustrating an operation method of an electronic device according to an embodiment.

FIG. 3 is a view depicting a temperature coefficient graph of an electronic device according to an embodiment.
FIG. 4Ais a view depicting a first graph showing a power change of a communication module according to a current
temperature of an electronic device according to an embodiment.

FIG.4Bisaview depicting a second graph showing a power change of acommunication module according to a current
temperature of an electronic device according to an embodiment.

FIG. 4C is a view depicting a third graph showing a power change of a communication module according to a current
temperature of an electronic device according to an embodiment.

FIG. 5is a flowchart illustrating a method for controlling a communication module according to a current temperature
an electronic device in the electronic device according to an embodiment.

[Mode for the Invention]

[0013] Fig. 1is ablock diagram illustrating an electronic device 101 in a network environment 100 according to certain
embodiments.

[0014] ReferringtoFig. 1,theelectronicdevice 101 in the network environment 100 may communicate with an electronic
device 102 via a first network 198 (e.g., a short-range wireless communication network), or at least one of an electronic
device 104 oraserver 108 via a second network 199 (e.g., along-range wireless communication network). Accordingto an
embodiment, the electronic device 101 may communicate with the electronic device 104 via the server 108. According to
an embodiment, the electronic device 101 may include a processor 120, memory 130, aninput module 150, a sound output
module 155, a display module 160, an audio module 170, a sensor module 176, an interface 177, a connecting terminal
178, a haptic module 179, a camera module 180, a power management module 188, a battery 189, a communication
module 190, a subscriber identification module (SIM) 196, or an antenna module 197. In some embodiments, at least one
of the components (e.g., the connecting terminal 178) may be omitted from the electronic device 101, or one or more other
components may be added in the electronic device 101. In some embodiments, some of the components (e.g., the sensor
module 176, the camera module 180, or the antenna module 197) may be implemented as a single component (e.g., the
display module 160).

[0015] The processor 120 may execute, for example, software (e.g., a program 140) to control at least one other
component (e.g., a hardware or software component) of the electronic device 101 coupled with the processor 120, and
may perform various data processing or computation. According to one embodiment, as atleast part of the data processing
or computation, the processor 120 may store a command or data received from another component (e.g., the sensor
module 176 or the communication module 190) in volatile memory 132, process the command or the data stored in the
volatile memory 132, and store resulting data in non-volatile memory 134. According to an embodiment, the processor 120
may include a main processor 121 (e.g., a central processing unit (CPU) or an application processor (AP)), or an auxiliary
processor 123 (e.g., a graphics processing unit (GPU), a neural processing unit (NPU), animage signal processor (ISP), a
sensor hub processor, ora communication processor (CP)) thatis operable independently from, or in conjunction with, the
main processor 121. For example, when the electronic device 101 includes the main processor 121 and the auxiliary
processor 123, the auxiliary processor 123 may be adapted to consume less power than the main processor 121, or to be
specific to a specified function. The auxiliary processor 123 may be implemented as separate from, or as part of the main
processor 121.

[0016] The auxiliary processor 123 may control at least some of functions or states related to at least one component
(e.g., the display module 160, the sensor module 176, or the communication module 190) among the components of the
electronic device 101, instead of the main processor 121 while the main processor 121 is in an inactive (e.g., sleep) state,
or together with the main processor 121 while the main processor 121 is in an active state (e.g., executing an application).
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According to an embodiment, the auxiliary processor 123 (e.g., animage signal processor or a communication processor)
may be implemented as part of another component (e.g., the camera module 180 or the communication module 190)
functionally related to the auxiliary processor 123. According to an embodiment, the auxiliary processor 123 (e.g., the
neural processing unit) may include a hardware structure specified for artificial intelligence model processing. An artificial
intelligence model may be generated by machine learning. Such learning may be performed, e.g., by the electronic device
101 where the artificial intelligence is performed or via a separate server (e.g., the server 108). Learning algorithms may
include, but are not limited to, e.g., supervised learning, unsupervised learning, semi-supervised learning, or reinforce-
mentlearning. The artificial intelligence model may include a plurality of artificial neural network layers. The artificial neural
network may be a deep neural network (DNN), a convolutional neural network (CNN), a recurrent neural network (RNN), a
restricted Boltzmann machine (RBM), a deep belief network (DBN), a bidirectional recurrent deep neural network
(BRDNN), deep Q-network or a combination of two or more thereof but is not limited thereto. The artificial intelligence
model may, additionally or alternatively, include a software structure other than the hardware structure.

[0017] The memory 130 may store various data used by at least one component (e.g., the processor 120 or the sensor
module 176) of the electronic device 101. The various data may include, for example, software (e.g., the program 140) and
input data or output data fora command related thereto. The memory 130 may include the volatile memory 132 or the non-
volatile memory 134.

[0018] The program 140 may be stored in the memory 130 as software, and may include, for example, an operating
system (OS) 142, middleware 144, or an application 146.

[0019] Theinputmodule 150 may receive acommand ordatato be used by another component (e.g., the processor 120)
ofthe electronic device 101, from the outside (e.g., a user) of the electronic device 101. The input module 150 may include,
for example, a microphone, a mouse, a keyboard, a key (e.g., a button), or a digital pen (e.g., a stylus pen).

[0020] The sound output module 155 may output sound signals to the outside of the electronic device 101. The sound
outputmodule 155 may include, for example, a speaker or areceiver. The speaker may be used for general purposes, such
as playing multimedia or playing record. The receiver may be used for receiving incoming calls. According to an
embodiment, the receiver may be implemented as separate from, or as part of the speaker.

[0021] The display module 160 may visually provide information to the outside (e.g., a user) of the electronic device 101.
The display module 160 may include, for example, a display, a hologram device, or a projector and control circuitry to
control a corresponding one of the display, hologram device, and projector. According to an embodiment, the display
module 160 may include a touch sensor adapted to detect a touch, or a pressure sensor adapted to measure the intensity
of force incurred by the touch.

[0022] The audio module 170 may converta sound into an electrical signal and vice versa. According to an embodiment,
the audio module 170 may obtain the sound via the input module 150, or output the sound via the sound output module 155
oraheadphone of an external electronic device (e.g., an electronic device 102) directly (e.g., wiredly) or wirelessly coupled
with the electronic device 101.

[0023] The sensormodule 176 may detect an operational state (e.g., power or temperature) of the electronic device 101
or an environmental state (e.g., a state of a user) external to the electronic device 101, and then generate an electrical
signal or data value corresponding to the detected state. According to an embodiment, the sensor module 176 may
include, forexample, a gesture sensor, a gyro sensor, an atmospheric pressure sensor, amagnetic sensor, an acceleration
sensor, a grip sensor, a proximity sensor, a color sensor, an infrared (IR) sensor, a biometric sensor, atemperature sensor,
a humidity sensor, or an illuminance sensor.

[0024] The interface 177 may support one or more specified protocols to be used for the electronic device 101 to be
coupled with the external electronic device (e.g., the electronic device 102) directly (e.g., wiredly) or wirelessly. According
to an embodiment, the interface 177 may include, for example, a high definition multimedia interface (HDMI), a universal
serial bus (USB) interface, a secure digital (SD) card interface, or an audio interface.

[0025] A connecting terminal 178 may include a connector via which the electronic device 101 may be physically
connected with the external electronic device (e.g., the electronic device 102). According to an embodiment, the
connecting terminal 178 may include, for example, a HDMI connector, a USB connector, an SD card connector, or an
audio connector (e.g., a headphone connector).

[0026] The haptic module 179 may convert an electrical signal into a mechanical stimulus (e.g., a vibration or a
movement) or electrical stimulus which may be recognized by a user via his tactile sensation or kinesthetic sensation.
According to an embodiment, the haptic module 179 may include, for example, a motor, a piezoelectric element, or an
electric stimulator.

[0027] The camera module 180 may capture a stillimage or moving images. According to an embodiment, the camera
module 180 may include one or more lenses, image sensors, image signal processors, or flashes.

[0028] The power management module 188 may manage power supplied to the electronic device 101. According to one
embodiment, the power management module 188 may be implemented as at least part of, for example, a power
management integrated circuit (PMIC).

[0029] The battery 189 may supply power to at least one component of the electronic device 101. According to an
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embodiment, the battery 189 may include, for example, a primary cell which is not rechargeable, a secondary cell which is
rechargeable, or a fuel cell.

[0030] The communication module 190 may support establishing a direct (e.g., wired) communication channel or a
wireless communication channel between the electronic device 101 and the external electronic device (e.g., the electronic
device 102, the electronic device 104, or the server 108) and performing communication via the established commu-
nication channel. The communication module 190 may include one or more communication processors that are operable
independently from the processor 120 (e.g., the application processor (AP)) and supports a direct (e.g., wired) commu-
nication or a wireless communication. According to an embodiment, the communication module 190 may include a
wireless communication module 192 (e.g., a cellular communication module, a short-range wireless communication
module, or a global navigation satellite system (GNSS) communication module) or a wired communication module 194
(e.g., alocal area network (LAN) communication module or a power line communication (PLC) module). A corresponding
one of these communication modules may communicate with the external electronic device via the first network 198 (e.g.,
a short-range communication network, such as Bluetooth™, wireless-fidelity (Wi-Fi) direct, or infrared data association
(IrDA)) or the second network 199 (e.g., a long-range communication network, such as a legacy cellular network, a 5th
generation (5G) network, a next-generation communication network, the Internet, or a computer network (e.g., LAN or
wide area network (WAN)). These various types of communication modules may be implemented as a single component
(e.g., asingle chip), or may be implemented as multicomponents (e.g., multi chips) separate from each other. The wireless
communication module 192 may identify and authenticate the electronic device 101 in a communication network, such as
the first network 198 or the second network 199, using subscriberinformation (e.g., international mobile subscriber identity
(IMSI)) stored in the subscriber identification module 196.

[0031] The wireless communication module 192 may support a 5G network, after a 4th generation (4G) network, and
next-generation communication technology, e.g., new radio (NR) access technology. The NR access technology may
support enhanced mobile broadband (eMBB), massive machine type communications (mMTC), or ultra-reliable and low-
latency communications (URLLC). The wireless communication module 192 may support a high-frequency band (e.g., the
mmWave band) to achieve, e.g., a high data transmission rate. The wireless communication module 192 may support
various technologies for securing performance on a high-frequency band, such as, e.g., beamforming, massive multiple-
input and multiple-output (massive MIMO), full dimensional MIMO (FD-MIMO), array antenna, analog beam-forming, or
large scale antenna. The wireless communication module 192 may support various requirements specified in the
electronic device 101, an external electronic device (e.g., the electronic device 104), or a network system (e.g., the
second network 199). According to an embodiment, the wireless communication module 192 may support a peak data rate
(e.g., 20Gbps or more) for implementing eMBB, loss coverage (e.g., 164dB or less) for implementing mMTC, or U-plane
latency (e.g., 0.5ms or less for each of downlink (DL) and uplink (UL), or a round trip of 1ms or less) for implementing
URLLC.

[0032] The antenna module 197 may transmit or receive a signal or power to or from the outside (e.g., the external
electronic device) of the electronic device 101. According to an embodiment, the antenna module 197 may include an
antenna including a radiating element composed of a conductive material or a conductive pattern formed in or on a
substrate (e.g., a printed circuit board (PCB)). According to an embodiment, the antenna module 197 may include a
plurality of antennas (e.g., array antennas). In such a case, at least one antenna appropriate for a communication scheme
used in the communication network, such as the first network 198 or the second network 199, may be selected, for
example, by the communication module 190 (e.g., the wireless communication module 192) from the plurality of antennas.
The signal or the power may then be transmitted or received between the communication module 190 and the external
electronic device via the selected at least one antenna. According to an embodiment, another component (e.g., a radio
frequency integrated circuit (RFIC)) other than the radiating element may be additionally formed as part of the antenna
module 197.

[0033] Accordingto certain embodiments, the antenna module 197 may form a mmWave antenna module. According to
an embodiment, the mmWave antenna module may include a printed circuit board, an RFIC disposed on a first surface
(e.g., the bottom surface) of the PCB, or adjacent to the first surface and capable of supporting a designated high-
frequency band (e.g., the mmWave band), and a plurality of antennas (e.g., array antennas) disposed on a second surface
(e.g., the top or a side surface) of the PCB, or adjacent to the second surface and capable of transmitting or receiving
signals of the designated high-frequency band.

[0034] At least some of the above-described components may be coupled mutually and communicate signals (e.g.,
commands or data) therebetween via an inter-peripheral communication scheme (e.g., a bus, general purpose input and
output (GPIO), serial peripheral interface (SPI), or mobile industry processor interface (MIPI)).

[0035] According to an embodiment, commands or data may be transmitted or received between the electronic device
101 and the external electronic device 104 via the server 108 coupled with the second network 199. Each of the electronic
devices 102 or 104 may be a device of a same type as, or a different type, from the electronic device 101. According to an
embodiment, all or some of operations to be executed at the electronic device 101 may be executed at one or more of the
external electronic devices 102, 104, or 108. For example, if the electronic device 101 should perform a function or a
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service automatically, or in response to a request from a user or another device, the electronic device 101, instead of, orin
addition to, executing the function or the service, may request the one or more external electronic devices to perform at
least part of the function or the service. The one or more external electronic devices receiving the request may perform the
atleast part of the function or the service requested, or an additional function or an additional service related to the request,
and transfer an outcome of the performing to the electronic device 101. The electronic device 101 may provide the
outcome, with or without further processing of the outcome, as at least part of a reply to the request. To that end, a cloud
computing, distributed computing, mobile edge computing (MEC), or client-server computing technology may be used, for
example. The electronic device 101 may provide ultra low-latency services using, e.g., distributed computing or mobile
edge computing. In another embodiment, the external electronic device 104 may include an Internet-of-things (IoT)
device. The server 108 may be an intelligent server using machine learning and/or a neural network. According to an
embodiment, the external electronic device 104 or the server 108 may be included in the second network 199. The
electronic device 101 may be applied to intelligent services (e.g., smart home, smart city, smart car, or healthcare) based
on 5G communication technology or loT-related technology.

[0036] The electronic device according to various embodiments disclosed herein may be one of various types of
electronic devices. The electronic devices may include, for example, a portable communication device (e.g., a smart
phone), a computer device, a portable multimedia device, a portable medical device, a camera, a wearable device, or a
home appliance. The electronic device according to embodiments of the disclosure is not limited to those described above.
[0037] Itshould be appreciated that various embodiments of the disclosure and the terms used therein are notintended
to limit the technological features set forth herein to particular embodiments and include various changes, equivalents, or
alternatives for a corresponding embodiment. With regard to the description of the drawings, similar reference numerals
may be used to designate similar or relevant elements. A singular form of a noun corresponding to an item may include one
or more of the items, unless the relevant context clearly indicates otherwise. As used herein, each of such phrases as "A or
B,""atleastone of Aand B," "atleastone of AorB,""A, B, or C," "atleast one of A, B, and C," and "at least one of A, B, or C,"
may include all possible combinations of the items enumerated together in a corresponding one of the phrases. As used
herein, such terms as "afirst", "a second", "the first", and "the second" may be used to simply distinguish a corresponding
elementfrom another, and does not limit the elements in other aspect (e.g., importance or order). Itis to be understood that
if an element (e.g., a first element) is referred to, with or without the term "operatively" or "communicatively”, as "coupled
with/to" or "connected with/to" another element (e.g., a second element), it means that the element may be coupled/-
connected with/to the other element directly (e.g., wiredly), wirelessly, or via a third element.

[0038] As used herein, the term "module" may include a unitimplemented in hardware, software, or firmware, and may
be interchangeably used with other terms, for example, "logic," "logic block," "component,” or "circuit". The "module"” may
be a minimum unit of a single integrated component adapted to perform one or more functions, or a part thereof. For
example, according to an embodiment, the "module" may be implemented in the form of an application-specific integrated
circuit (ASIC).

[0039] Various embodiments as set forth herein may be implemented as software (e.g., the program 140) including one
or more instructions that are stored in a storage medium (e.g., the internal memory 136 or external memory 138) that is
readable by amachine (e.g., the electronic device 101). For example, a processor (e.g., the processor 120) of the machine
(e.g., the electronic device 101) may invoke at least one of the one or more instructions stored in the storage medium, and
execute it. This allows the machine to be operated to perform at least one function according to the at least one instruction
invoked. The one or more instructions may include a code generated by a complier or a code executable by an interpreter.
The machine-readable storage medium may be provided in the form of a non-transitory storage medium. Wherein, the
term "non-transitory" simply means that the storage medium is a tangible device, and does not include a signal (e.g., an
electromagnetic wave), but this term does not differentiate between where data is semi-permanently stored in the storage
medium and where the data is temporarily stored in the storage medium.

[0040] Accordingtoanembodiment, a method accordingto various embodiments of the disclosure may be included and
provided in a computer program product. The computer program product may be traded as a product between a seller and
a buyer. The computer program product may be distributed in the form of a machine-readable storage medium (e.g.,
compact disc read only memory (CD-ROM)), or be distributed (e.g., downloaded or uploaded) online via an application
store (e.g., Play Store™), or between two user devices (e.g., smart phones) directly. If distributed online, atleast part of the
computer program product may be temporarily generated or at least temporarily stored in the machine-readable storage
medium, such as memory of the manufacturer’s server, a server of the application store, or a relay server.

[0041] Accordingto various embodiments, each element(e.g.,amodule ora program) of the above-described elements
may include a single entity or multiple entities, and some of the multiple entities mat be separately disposed in any other
element. According to various embodiments, one or more of the above-described elements may be omitted, or one or more
other elements may be added. Alternatively or additionally, a plurality of elements (e.g., modules or programs) may be
integrated into a single element. In such a case, according to various embodiments, the integrated element may still
perform one or more functions of each of the plurality of elements in the same or similar manner as they are performed by a
corresponding one of the plurality of elements before the integration. According to various embodiments, operations
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performed by the module, the program, or another element may be carried out sequentially, in parallel, repeatedly, or
heuristically, or one or more of the operations may be executed in a different order or omitted, or one or more other
operations may be added.

[0042] Accordingtoanembodimentofthe disclosure, an electronic device (e.g., the electronic device 101in FIG. 1) may
include a temperature sensor (e.g., the sensor module 176 in FIG. 1), a communication module (e.g., the communication
module 190 in FIG. 1), a memory (e.g., the memory 130 in FIG. 1), and a processor (e.g., the processor 120 in FIG. 1)
operatively connected to at least one of the temperature sensor, the communication module, or the memory, wherein the
processor may be configured to measure a current temperature of the electronic device using the temperature sensor,
identify a lowest configuration temperature and a highest configuration temperature of the electronic device from the
memory, calculate a temperature coefficient, based on at least one of the measured current temperature of the electronic
device, the identified lowest configuration temperature, and the identified highest configuration temperature, and control
an operation of the communication module, based on the calculated temperature coefficient.

[0043] The processor may be configured to, in case that the measured current temperature of the electronic device is
equal to or less than the identified lowest configuration temperature, maintain transmission power of the communication
module.

[0044] The processor may be configured to, in case that the measured current temperature of the electronic device is
equalto orless than the identified lowest configuration temperature, configure the temperature coefficientto be a first value
and calculate an average power limit value based on the first value and current average power for a predetermined time
period.

[0045] The processor may be configured to, in case that the measured current temperature of the electronic device
exceeds the identified lowest configuration temperature, and is equal to or less than the identified highest configuration
temperature, calculate the temperature coefficient, based on the measured current temperature of the electronic device,
the identified lowest configuration temperature, and the identified highest configuration temperature and change the
transmission power of the communication module based on the calculated temperature coefficient.

[0046] The calculated temperature coefficient may be configured to have a value greater than 0 and less than 1 and to
change in real time according to the current temperature of the electronic device.

[0047] The processor may be configured to calculate the temperature coefficient by dividing a result acquired by
subtracting the identified lowest configuration temperature from the measured current temperature of the electronic device
by aresult acquired by subtracting the identified lowest configuration temperature from the identified highest configuration
temperature.

[0048] The processor may be configured to calculate an average power limit value based on the temperature coefficient
and current average power for a predetermined time period, calculate a power level based on the temperature coefficient
and the average power limit value, and change transmission power of the communication module based on the calculated
average power limit value and the power level.

[0049] The processor may be configured to, in case that the measured current temperature of the electronic device
exceeds the identified highest configuration temperature, configure the temperature coefficient to be a second value and
calculate an average power limit value based on the second value and current average power for a predetermined time
period.

[0050] The processor may be configured to calculate a power level based on the second value and the average power
limit value and change transmission power of the communication module based on the calculated average power limit
value and the power level.

[0051] The processor may be configured to, in case that the average power limit value is reduced beyond a power
reference value, change a communication method of the communication module.

[0052] FIG. 2 is a flowchart 200 illustrating an operation method of an electronic device according to an embodiment.
[0053] ReferringtoFIG. 2,in operation 201, a processor (e.g., the processor 120 in FIG. 1) of the electronic device (e.g.,
the electronic device 101 in FIG. 1) according to an embodiment may measure a current temperature of the electronic
device 101. The electronic device 101 may include a temperature sensor (e.g., the sensor module 176). The sensor
module 176 may periodically or selectively measure a currenttemperature of the electronic device 101. The processor 120
may periodically or selectively receive the current temperature of the electronic device 101 from the sensor module 176 in
real time.

[0054] Inoperation 203, the processor 120 may identify a lowest configuration temperature and a highest configuration
temperature. The lowest configuration temperature may be a lowest temperature configured in the electronic device 101,
and the highest configuration temperature may be a highest temperature configured in the electronic device 101. A
memory (e.g., the memory 130 in FIG. 1) of the electronic device 101 may store the lowest configuration temperature and
the highest configuration temperature. The processor 120 may identify the lowest configuration temperature and the
highest configuration temperature from the memory 130.

[0055] According to an embodiment, the lowest configuration temperature and the highest configuration temperature
may be configured differently for each electronic device 101. For example, the performance of the electronic device (101)
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may vary for each electronic device (101), and depending on the performance of the electronic device (101), the cause of
increasing or decreasing the temperature of the electronic device (101) may vary when using the electronic device (101).
Accordingly, electronic devices having different performances may have different lowest configuration temperatures and
highest configuration temperatures. Alternatively, due to the variation between the electronic devices, the electronic
devices may have different lowest configuration temperatures and highest configuration temperatures while having the
same performance.

[0056] Inoperation 205, the processor 120 may calculate a temperature coefficient. The temperature coefficient may be
calculated based on at least one of the current temperature (e.g., T) of the electronic device 101, the lowest configuration
temperature (e.g., A), or the highest configuration temperature (e.g., B). The processor 120 may calculate (or compute) or
configure the temperature coefficient in different manners depending on the current temperature of the electronic device
101. According to an embodiment, during the production stage of the electronic device, temperature coefficients
corresponding to each temperature may be configured to values between 0 and 1 through testing and stored in the
memory 130 of the electronic device 101. For example, the processor 120 may, in case that the current temperature is
equal to or less than the lowest configuration temperature (e.g., the current temperature T < the lowest configuration
temperature A), configure the temperature coefficient (e.g., F) to be "0" (F=0).

[0057] Alternatively, the processor 120 may, in case that the current temperature falls between the lowest configuration
temperature and the highest configuration temperature (e.g., the lowest configuration temperature A < the current
temperature T <the highest configuration temperature B), calculate the temperature coefficient F as shown in Equation 1.

[Equation 1]

current temperature (T) — lowest configuration temperature (A)

" highest configuration temprature (B) — lowest configuration temperature (A)

[0058] For example, the processor 120 may, in case that the current temperature exceeds the lowest configuration
temperature and the current temperature is equal to or less than the highest configuration temperature, calculate the
temperature coefficient F as shown in Equation 1. The processor 120 may calculate the temperature coefficient by dividing
aresult acquired by subtracting the lowest configuration temperature from the current temperature by a result acquired by
subtracting the lowest configuration temperature from the highest configuration temperature. The calculated temperature
coefficient may greater than 0 and less than 1 (0 <F < 1).

[0059] Alternatively, the processor 120 may, in case that the current temperature exceeds the highest configuration
temperature (e.g., the current temperature T > the highest configuration temperature B), configure the temperature
coefficient F to be "1" (F=1).

[0060] In operation 207, the processor 120 may control an operation of a communication module (e.g., the commu-
nication module 190 in FIG. 1) of the electronic device 101 based on the temperature coefficient. For example, the
processor 120 may calculate (or configure) an average power limit value of the communication module 190 based on the
temperature coefficient. The processor 120 may, in case that the temperature coefficient is "0", maintain power (e.g., the
current transmission power) of the communication module 190. The maintaining of the power of the communication
module 190 indicates maintaining RF power consistent with a typical time averaged SAR (TAS) operation. The current
average power for a predetermined time period may be equal to or less than the average power limit value (e.g., a new
average power limit value) of the communication module 190 measured in real time. The processor 120 may calculate the
average power limit value based on the temperature coefficient and the current average power for a predetermined time
period. The processor 120 may calculate the average power limit value by using Equation 2 below.

[Equation 2]
Plimit=RealtimeAveragePower-3*FdB

[0061] Plimit (or New Plimit) may represent the average power limit, Real time Average Power may represent the current
average power for a predetermined time period, and F may represent the temperature coefficient. Here, 3 may be a
variable value. The variable value in the equation is only an example, and may be configured to a number greater or less
than 3 (e.g., 2 or 4) depending on the implementation.

[0062] The average power limit value may correspond to a configuration value for limiting power used (or consumed) by
the communication module 190. The current temperature of the electronic device 101 may have an inverse relationship
with the average power limit value.

[0063] In case that the temperature coefficient is greater than 0 and less than 1 (0 < F < 1), the temperature coefficient
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may change in real time based on the current temperature of the electronic device 101. Since the current temperature of
the electronic device 101 changes in real time, the processor 120 may calculate the average power limit value and a power
level for the communication module 190 based on the current temperature. The processor 120 may calculate the power
level based on the temperature coefficient and the average power limit value. The processor 120 may calculate the power
level by using Equation 3 below.

[Equation 3]
Presave=Plimit-3*(1+F)dB

[0064] Presave may representthe power level, Plimit (or New Plimit) may represent the average power limit, and F may
represent the temperature coefficient. Here, 3 may be a variable value. The variable value in the equation is only an
example, and may be configured to a number greater or less than 3 (e.g., 2 or 4) depending on the implementation.
[0065] The processor 120 may control the operation of the communication module 190 by lowering the average power
limit value of the communication module 190 as the current temperature increases. When the average power limit value of
the communication module 190 is reduced, the power used by the communication module 190 may be reduced. The power
level may represent minimum power in the current transmission power of the communication module 190. As the average
power limit value is adjusted in real time, the power level may be adjusted accordingly. The power level may be defined as
the lowest power of the average power limit value and the sine wave. The power level may not exceed the average power
limit value, with its default value being approximately 3 dB lower than the average power limit value and potentially up to 6
dB lower.

[0066] As the temperature coefficient increases from 0 to 1, the average power limit value and the power level may be
reduced gradually according to the temperature coefficient. Accordingly, the current average power for a predetermined
time period may be gradually reduced similar to the average power limit value and the power level. For example, the closer
the temperature factoris to 1, the lower the average power limit value and the power level may be. The current transmission
power of the communication module 190 may be represented as a sine wave, wherein the highest value of the sine wave
may be understood as the maximum power and the lowest value of the sine wave as the lowest power. As the temperature
coefficientincreases from 0 to 1, a duration of operating at the maximum power among the current powers of the electronic
device 101 may be adjusted. For example, as the temperature coefficientincreases from 0 to 1, the duration of operating at
the maximum power may become shorter.

[0067] Incase thatthe temperature coefficientis '1’, the variable values in Equation 2 and Equation 3 may be calculated
as fixed constants. The processor 120 may, in case that the temperature coefficient is *1’ according to Equation 2 and
Equation 3, calculate the average power limit value and the power level. For example, in case that the temperature
coefficient is ’1’, the average power limit value may be calculated to be 3 dB lower than the current average power for a
predetermined time period (e.g., New Plimit = Real-time Average Power - 3*F dB). The power level may be calculated to be
3 dB lower than the average power limit value (e.g., Presave = New Plimit - 3*(1+F) dB). Therefore, in case that the
temperature coefficient is ’1’, the average power limit value may be 3 dB lower than the current average power for a
predetermined time period, and the power level may be 6 dB lower than the current average power over the same time
period.

[0068] In case thatthe currenttemperature of the electronic device 101 exceeds the highest configuration temperature,
the average power limit value may be continuously reduced. In case that the average power limit value is reduced beyond
(or equal to or greater than) the power reference value, the processor 120 may change a communication mode of the
communication module 190 (e.g., state transition from 2TX to 1TX). In accordance with the 5G communication method,
one or more transmission signals may be transmitted simultaneously, but the processor 120 may limit the number of
transmission signals based on the calculated average power limit value.

[0069] FIG. 3 is a view depicting a temperature coefficient graph 310 of an electronic device according to an
embodiment.

[0070] Referring to FIG. 3, an electronic device (e.g., the electronic device 101 in FIG. 1) according to an embodiment
may measure a current temperature of the electronic device 101 and configure or calculate a temperature coefficient
according to the measured current temperature. Referring to the temperature coefficient graph 310, in case that the
measured current temperature is equal to or less than the lowest configuration temperature of the electronic device 101
(301), the electronic device 101 may configure the temperature coefficient to be "0". In case that the measured current
temperature exceeds the lowest configuration temperature of the electronic device 101 and is equal to or less than the
highest configuration temperature (303), the electronic device 101 may calculate the temperature coefficient based on the
current temperature, the lowest configuration temperature, and the highest configuration temperature of the electronic
device 101. The calculated temperature coefficient may have a value between 0 and 1. In case that the measured current
temperature exceeds the highest configuration temperature (305), the electronic device 101 may configure the tem-
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perature coefficient to be "1".

[0071] The electronic device 101 may configure or calculate the temperature coefficient in real time, based on the
current temperature of the electronic device 101 periodically or selectively measured. The electronic device 101 may
control an operation of a communication module (e.g., the communication module 190 in FIG. 1) according to the
temperature coefficient.

[0072] FIG.4Ais aview depicting a first graph 410 showing a power change of a communication module accordingto a
current temperature of an electronic device according to an embodiment.

[0073] Referring to FIG. 4A, the first graph 410 may show a power change of the communication module (e.g., the
communication module 190 in FIG. 1) in case that the current temperature of the electronic device (e.g., the electronic
device 101 in FIG. 1) according to an embodiment is equal to or less than the lowest configuration temperature. The
electronic device 101 may, in case that the current temperature is equal to or less than the lowest configuration
temperature (e.g., the current temperature T < the lowest configuration temperature A), configure the temperature
coefficient (e.g., F) to be "0" (F=0). The electronic device 101 may, in case that the temperature coefficientis "0", maintain
power (e.g., the current transmission power) of the communication module 190.

[0074] The maintaining of the power of the communication module 190 indicates maintaining RF power consistentwith a
TAS operation. In the first graph 410, a first signal 401 may represent the maximum transmission power of the
communication module 190. A second signal 403 may represent the current average power for a predetermined time
period or the average power limit value of the communication module 190 measured in real time. The electronic device 101
may calculate the average power limit value based on the temperature coefficient and the current average power for a
predetermined time period as shown in Equation 2. In case that the temperature coefficient is "0", the current average
power for a predetermined time period may be identical to or smaller than the average power limit value of the
communication module 190 measured in real time. A third signal 405 may represent the current transmission power
of the communication module 190.

[0075] FIG.4Bisaviewdepicting asecond graph 430 showing a power change of acommunication module according to
a current temperature of an electronic device according to an embodiment.

[0076] Referringto FIG.4B, the second graph 430 may show a power change of the communication module 190 in case
that the current temperature of the electronic device 101 exceeds the lowest configuration temperature and is equal to or
less than the highest configuration temperature. The electronic device 101 may, in case that the current temperature falls
between the lowest configuration temperature and the highest configuration temperature (e.g., the lowest configuration
temperature A < the current temperature T < the highest configuration temperature B), calculate the temperature
coefficient F as shown in Equation 1. The calculated temperature coefficient may have a value between 0 and 1. The
electronic device 101 may calculate the power level and the average power limit value of the communication module 190
based on the calculated temperature coefficient.

[0077] Inthesecondgraph430, afirstsignal 401 may representthe maximum transmission power of the communication
module 190, a second signal 431 may represent the current average power for a predetermined time period, and a third
signal 433 may represent the average power limit value (Plimit) of the communication module 190. The electronic device
101 may calculate the average power limit value based on the temperature coefficient and the current average power for a
predetermined time period as shown in Equation 2. A fourth signal 435 may represent the current transmission power of the
communication module 190.

[0078] The electronic device 101 may calculate the power level based on the temperature coefficient and the average
power limit value as shown in Equation 3 (Presave = Plimit - 3*(1+F) dB). The electronic device 101 may measure the
temperature coefficient in real time, calculate a new average power limit value according to the measured temperature
coefficient, and determine the power level based on the calculated new average power limit value. The power level may
represent the minimum power in the sine wave of the average power limit value and the current transmission power of the
communication module 190. The current average power for a predetermined time period (e.g., the second signal 431) may
gradually decrease in amanner similar to the average power limit value (e.g., the third signal 433) and the power level (e.g.,
minimum power of the fourth signal 435). According to Equation 2, the current average power for a predetermined time
period may be higher than the average power limit value configured in real-time before converging to the average power
limit value. In addition, according to Equation 3, the power level may not exceed the average power limit value, with its
default value being approximately 3 dB lower than the average power limit value and potentially up to 3+3F dB lower.

[0079] The temperature coefficient may change in real time according to the temperature of the electronic device 101.
The average power limit value (New Plimit) and the power level (New Presave) are newly calculated according to the
temperature coefficient, and the duration of operating at maximum power in the sine wave may also be adjusted to satisfy
same. In case that the current temperature of the electronic device 101 exceeds the lowest configuration temperature and
is equal to or less than the highest configuration temperature, the electronic device 101 may compare the new average
power limit value (New Plimit) with the current average power limit value (Plimit) and use a lower value.

[0080] Inthe second graph 430, in case that the current temperature of the electronic device 101 is equal to or less than
the lowest configuration temperature, the current average power for a predetermined time period is identical to the average
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power limit value of the communication module 190, and thus the power level may be 3 dB (445).

[0081] The currenttransmission power of the communication module 190 may be represented as a sine wave, wherein
the highest value of the sine wave may be understood as the maximum power and the lowest value of the sine wave as the
lowest power. As the temperature coefficient increases from 0 to 1, a duration (e.g., D1, D2, or D3) of operating at the
maximum power among the current powers of the electronic device 101 may be adjusted. For example, as the temperature
coefficientincreases from 0 to 1 (e.g., along the time (the X-axis) of the second graph 430), the duration of operating at the
maximum power may become shorter. Referring to the second graph 430, it may be identified that a length of D1 is greater
than that of D2, and a length of D2 is greater than that of D3.

[0082] FIG.4Cisaview depicting a third graph 450 showing a power change of a communication module accordingto a
current temperature of an electronic device according to an embodiment.

[0083] Referring to FIG. 4C, the third graph 450 may show a power change of the communication module 190 in case
that the current temperature of the electronic device 101 exceeds the highest configuration temperature. The electronic
device 101 may, in case that the current temperature exceeds the highest configuration temperature (e.g., the current
temperature T > the highest configuration temperature B), configure the temperature coefficient F to be "1". The electronic
device 101 may calculate the power level and the average power limit value of the communication module 190 based on
the temperature coefficient.

[0084] In the third graph 450, a first signal 401 may represent the maximum transmission power of the communication
module 190, a second signal 451 may represent the current average power for a predetermined time period, and a third
signal 453 may represent the average power limit value of the communication module 190 measured in real time. The
electronic device 101 may calculate the average power limit value based on the temperature coefficient and the current
average power for a predetermined time period as shown in Equation 2. A fourth signal 455 may represent the current
transmission power of the communication module 190.

[0085] The electronic device 101 may calculate the power level based on the temperature coefficient and the average
power limit value as shown in Equation 3. The power level may represent minimum power in the current transmission
power of the communication module 190. The current average power for a predetermined time period (e.g., the second
signal 451) may gradually decrease in a manner similar to the average power limit value (e.g., the third signal 453) and the
power level (e.g., minimum power of the fourth signal 455).

[0086] When the currenttemperature of the electronic device 101 increases, a duration (e.g., D1, D2, or D3) of operating
at the maximum power among the current powers of the electronic device 101 may be adjusted according to time. For
example, along the time (the x-axis) of the third graph 450, the duration of operating at the maximum power may become
shorter. Referring to a fifth graph 450, it may be identified that a length of D1 is greater than that of D2, and alength of D2 is
greater than that of D3.

[0087] According to Equation 2, the current average power for a predetermined time period may be higher than the
average power limit value by 3*F dB (e.g., when F=1, by 3*1 dB) (461). In addition, according to Equation 3, the power level
may be reduced up to 6 dB (e.g., when F=1, 3*(1+1) dB) (463).

[0088] FIG. 5 is a flowchart 500 illustrating a method for controlling a communication module according to a current
temperature an electronic device in the electronic device according to an embodiment.

[0089] ReferringtoFIG.5,in operation 501, a processor (e.g., the processor 120 in FIG. 1) of the electronic device (e.g.,
the electronic device 101 in FIG. 1) according to an embodiment may measure a current temperature of the electronic
device 101. The electronic device 101 may include a temperature sensor (e.g., the sensor module 176). The sensor
module 176 may periodically or selectively measure a current temperature of the electronic device 101. The processor 120
may periodically or selectively receive the current temperature of the electronic device 101 from the sensor module 176 in
real time.

[0090] Inoperation 503, the processor 120 may identify a lowest configuration temperature and a highest configuration
temperature. The lowest configuration temperature may be a lowest temperature configured in the electronic device 101,
and the highest configuration temperature may be a highest temperature configured in the electronic device 101. A
memory (e.g., the memory 130 in FIG. 1) of the electronic device 101 may store the lowest configuration temperature and
the highest configuration temperature. The processor 120 may identify the lowest configuration temperature and the
highest configuration temperature from the memory 120.

[0091] According to an embodiment, the lowest configuration temperature and the highest configuration temperature
may be configured differently for each electronic device 101. For example, the performance of the electronic device 101
may vary for each electronic device 101, and depending on the performance of the electronic device 10), the cause of
increasing or decreasing the temperature of the electronic device 101 may vary when using the electronic device 101.
Accordingly, electronic devices having different performances may have different lowest configuration temperatures and
highest configuration temperatures. Alternatively, due to the variation between the electronic devices, the electronic
devices may have different lowest configuration temperatures and highest configuration temperatures while having the
same performance.

[0092] Inoperation 505, the processor 120 may determine whether the current temperature (e.g., the measured current
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temperature)is equal to or less than the lowest configuration temperature. The processor 120 may, in case that the current
temperature is equal to or less than the lowest configuration temperature, perform operation 509 and, in case that the
current temperature exceeds the lowest configuration temperature, perform operation 507.

[0093] Although it is shown that operation 507 is performed after operation 505 in the drawing, operation 505 is
performed after operation 507, or operation 505 and operation 507 may be concurrently performed.

[0094] In case that the current temperature is equal to or less than the lowest configuration temperature, in operation
509, the processor 120 may maintain the transmission power. The transmission power may represent transmission power
of the communication module (e.g., the communication module 190 in FIG. 1). The processor 120 may, in case that the
current temperature is equal to or less than the lowest configuration temperature (e.g., the current temperature T < the
lowest configuration temperature A), configure the temperature coefficient (e.g., F) to be "0" (F=0). In case that the
temperature coefficient is "0", the processor 120 may calculate the average power limit value based on the temperature
coefficient and the current average power for a predetermined time period. In case that the temperature coefficient is "0",
the current average power for a predetermined time period may be identical to or smaller than the average power limit value
of the communication module 190 measured in real time.

[0095] In case that the current temperature exceeds the lowest configuration temperature, in operation 507, the
processor 120 may determine whether the current temperature exceeds the lowest configuration temperature and is equal
to or less than the highest configuration temperature. The processor 120 may, in case that the current temperature
exceeds the lowest configuration temperature and is equal to or less than the highest configuration temperature, perform
operation 511 and, in case that the current temperature exceeds the highest configuration temperature, perform operation
515.

[0096] Incasethatthe currenttemperature exceeds the lowest configuration temperature and is equal to or less than the
highest configuration temperature, in operation 511, the processor 120 may calculate the power level and the average
power limit value. The processor 120 may, in case that the current temperature falls between the lowest configuration
temperature and the highest configuration temperature (e.g., the lowest configuration temperature A < the current
temperature T <the highest configuration temperature B), calculate the temperature coefficient F as shown in Equation 1.
The calculated temperature coefficient may have a value between 0 and 1. The processor 120 may calculate the average
power limit value of the communication module 190, based on the calculated temperature coefficient and the current
average power for a predetermined time period, according to Equation 2. In addition, the processor 120 may calculate the
power level, based on the calculated temperature coefficient and the average power limit value, according to Equation 3.
[0097] Inoperation 513, the processor 120 may change the transmission power, based on the average power limit value
and the power level. For example, in case that the temperature coefficient has a value between 0 and 1, the average power
limitvalue may be lower than the current average power for a predetermined time period by 3*F dB. The power level may be
lower than the average power limit value by 3*(1+F) dB. The processor 120 may change the transmission power of the
communication module 190 to gradually reduce the current average power of the communication module similar to the
average power limit value and the power level.

[0098] In case that the current temperature exceeds the highest configuration temperature, in operation 515, the
processor 120 may calculate the power level and the average power limit value. The processor 120 may, in case that the
current temperature exceeds the highest configuration temperature (e.g., the current temperature T > the highest
configuration temperature B), configure the temperature coefficient F to be "1". The processor 120 may calculate the
average power limit value based on the temperature coefficient and the current average power for a predetermined time
period as shown in Equation 2. In addition, the processor 120 may calculate the power level based on the temperature
coefficient and the average power limit value as shown in Equation 3.

[0099] Inoperation517,the processor 120 may change the transmission power, based on the average power limit value
and the power level. For example, in case that the temperature coefficient has a value of "1", the average power limit value
may be lower than the current average power for a predetermined time period by 3dB (e.g., 3*1(F=1)). The power level may
be lower than the average power limit value by 6 dB dB(e.g., 3(1+1)(F=1)).

[0100] Inoperation 519, the processor 120 may change a communication method. In case that the current temperature
of the electronic device 101 exceeds the highest configuration temperature, the average power limit value may be
continuously reduced. In case that the average power limit value is reduced beyond (or equal to or greater than) the power
reference value, the processor 120 may reduce the number of transmission signals of the communication module 190
(e.g., state transition from 2TX to 1TX). In accordance with the 5G communication method, one or more transmission
signals may be transmitted simultaneously, but the processor 120 may limit the number of transmission signals based on
the calculated average power limit value.

[0101] According to an embodiment of the disclosure, an operation method of an electronic device 101 may include an
operation of measuring a current temperature of the electronic device using a temperature sensor 176 of the electronic
device, an operation of identifying a lowest configuration temperature and a highest configuration temperature of the
electronic device from a memory 130 of the electronic device, an operation of calculating a temperature coefficient, based
on at least one of the measured current temperature of the electronic device, the identified lowest configuration

12



10

15

20

25

30

35

40

45

50

55

EP 4 567 558 A1

temperature, and the identified highest configuration temperature, and an operation of controlling an operation of a
communication module 190 of the electronic device, based on the calculated temperature coefficient.

[0102] The operation of controlling may include, in case that the measured current temperature of the electronic device
is equal to or less than the identified lowest configuration temperature, an operation of maintaining transmission power of
the communication module.

[0103] The operation of calculating may include, in case that the measured current temperature of the electronic device
is equal to or less than the identified lowest configuration temperature, an operation of configuring the temperature
coefficient to be a first value and an operation of calculating an average power limit value based on the first value and
current average power for a predetermined time period.

[0104] The method may include, in case that the measured current temperature of the electronic device exceeds the
identified lowest configuration temperature, and is equal to or less than the identified highest configuration temperature, an
operation of calculating the temperature coefficient, based on the measured current temperature of the electronic device,
the identified lowest configuration temperature, and the identified highest configuration temperature and an operation of
changing the transmission power of the communication module based on the calculated temperature coefficient.
[0105] The calculated temperature coefficient may have a value greater than 0 and less than 1 and to be changed inreal
time according to the current temperature of the electronic device.

[0106] The operation of calculating may include an operation of calculating the temperature coefficient by dividing a
result acquired by subtracting the identified lowest configuration temperature from the measured current temperature of
the electronic device by a result acquired by subtracting the identified lowest configuration temperature from the identified
highest configuration temperature.

[0107] The method may further include an operation of calculating an average power limit value based on the
temperature coefficient and current average power for a predetermined time period, an operation of calculating a power
level based on the temperature coefficient and the average power limit value, and an operation of changing transmission
power of the communication module based on the calculated average power limit value and the power level.

[0108] The operation of calculating may include, in case that the measured current temperature of the electronic device
exceeds the identified highest configuration temperature, an operation of configuring the temperature coefficient to be a
second value, an operation of calculating an average power limit value based on the second value and current average
power for a predetermined time period, and an operation of calculating a power level based on the second value and the
average power limit value.

[0109] The operation of controlling may include an operation of changing the transmission power of the communication
module, based on the calculated average power limit value and the power level.

[0110] The method may include, in case that the average power limit value is reduced beyond a power reference value,
an operation of changing a communication method of the communication module.

[0111] The embodiments disclosed in the specification and the drawings are merely presented as specific examples to
easily explain the technical features and help understanding of the disclosure and are not intended to limit the scope of the
disclosure. Therefore, the scope of the disclosure should be construed as encompassing all changes or modifications
derived from the technical ideas of the disclosure in addition to the embodiments disclosed herein.

Claims
1. An electronic device (101) comprising:

a temperature sensor (176);

a communication module (190);

a memory (130); and

aprocessor (120) operatively connected to at least one of the temperature sensor, the communication module, or
the memory,

wherein the processor is configured to:

measure a current temperature of the electronic device by using the temperature sensor;

identify a lowest configuration temperature and a highest configuration temperature of the electronic device
from the memory;

calculate a temperature coefficient, based on at least one of the measured current temperature of the
electronic device, the identified lowest configuration temperature, and the identified highest configuration
temperature; and

control an operation of the communication module, based on the calculated temperature coefficient.
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The electronic device of claim 1, wherein the processor is configured to, in case that the measured current
temperature of the electronic device is equal to or less than the identified lowest configuration temperature, maintain
transmission power of the communication module.

The electronic device of claim 1, wherein the processor is configured to:

in case that the measured currenttemperature of the electronic device is equal to or less than the identified lowest
configuration temperature, configure the temperature coefficient to be a first value; and

calculate an average power limit value, based on the first value and current average power for a predetermined
time period.

The electronic device of claim 1, wherein the processor is configured to:

in case thatthe measured currenttemperature of the electronic device exceeds the identified lowest configuration
temperature and is equal to or less than the identified highest configuration temperature, calculate the tem-
perature coefficient, based on the measured current temperature of the electronic device, the identified lowest
configuration temperature, and the identified highest configuration temperature; and

change transmission power of the communication module, based on the calculated temperature coefficient.

The electronic device of claim 4, wherein the calculated temperature coefficient has a value greater than 0 and less
than 1 and is configured to be changed in real time according to the current temperature of the electronic device.

The electronic device of claim 4, wherein the processor is configured to calculate the temperature coefficient by
dividing a value acquired by subtracting the identified lowest configuration temperature from the measured current
temperature of the electronic device by a value acquired by subtracting the identified lowest configuration temperature
from the identified highest configuration temperature.

The electronic device of claim 4, wherein the processor is configured to:

calculate an average power limit value, based on the temperature coefficient and current average power for a
predetermined time period;

calculate a power level, based on the temperature coefficient and the average power limit value; and

change transmission power of the communication module, based on the calculated average power limit value and
the power level.

The electronic device of claim 1, wherein the processor is configured to:

in case that the measured current temperature of the electronic device exceeds the identified highest config-
uration temperature, configure the temperature coefficient to be a second value; and

calculate an average power limit value, based on the second value and current average power for a prede-
termined time period.

The electronic device of claim 8, wherein the processor is configured to:

calculate a power level, based on the second value and the average power limit value; and
change transmission power of the communication module, based on the calculated average power limit value and
the power level.

The electronic device of claim 9, wherein the processor is configured to, in case that the average power limit value is
reduced beyond a power reference value, change a communication method of the communication module.

An operation method of an electronic device (101), the method comprising:

measuring a current temperature of the electronic device by using a temperature sensor (176) of the electronic
device;

identifying a lowest configuration temperature and a highest configuration temperature of the electronic device
from a memory (130) of the electronic device;

calculating a temperature coefficient, based on atleast one of the measured current temperature of the electronic
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device, the identified lowest configuration temperature, and the identified highest configuration temperature; and
controlling an operation of a communication module (190) of the electronic device, based on the calculated
temperature coefficient.

The method of claim 11, wherein the controlling comprises, in case that the measured current temperature of the
electronic device is equal to or less than the identified lowest configuration temperature, maintaining transmission
power of the communication module.

The method of claim 11, wherein the calculating comprises:

in case that the measured current temperature of the electronic device is equal to or less than the identified lowest
configuration temperature, configuring the temperature coefficient to be a first value; and

calculating an average power limit value, based on the first value and current average power for a predetermined
time period.

The method of claim 11, comprising:

in case thatthe measured current temperature of the electronic device exceeds the identified lowest configuration
temperature and is equal to or less than the identified highest configuration temperature, calculating the
temperature coefficient, based on the measured current temperature of the electronic device, the identified
lowest configuration temperature, and the identified highest configuration temperature; and

changing transmission power of the communication module, based on the calculated temperature coefficient.

The method of claim 14, wherein the calculating comprises calculating the temperature coefficient by dividing a value
acquired by subtracting the identified lowest configuration temperature from the measured current temperature of the
electronic device by a value acquired by subtracting the identified lowest configuration temperature from the identified
highest configuration temperature.
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